INTRODUCTION {#sec1-1}
============

Thyroid cancer considered as the most common endocrine malignancy. It includes papillary thyroid carcinoma (PTC) (80%), follicular carcinoma (15%), poorly differentiated carcinoma (\<1%) and anaplastic carcinoma (\<2%).\[[@ref1]\]

Thyroid carcinoma constitutes for 1% of all cancers. Its incidence has significant geographic variation.\[[@ref2]\] It is estimated that the incidence rate of thyroid carcinoma ranging from 0.5-10 cases per 100, 000, world-wide.\[[@ref3]\] The most common origin of thyroid carcinoma is epithelial which originates from the hormone-producing follicular cells of the thyroid gland.\[[@ref4]\]

PTC is the most common form of malignant thyroid tumor.\[[@ref5]\] The incidence rate of PTC has been increased during the past few decades. One of the causes of this increasing rate is an improvement of its diagnostic tools.\[[@ref6]\]

Though there are characteristic morphologic features for differentiation different thyroid lesions, but many studies indicated that differentiation of PTC from thyroid gland benign lesions based on their morphology is often problematic. A great verity of observer variation has been reported in this field. It considered as one of the diagnostic challenges even among experienced pathologists.\[[@ref7][@ref8][@ref9][@ref10]\]

To overcome the problem different cytological, immunohistochemistry (IHC) and molecular studies have been developed.\[[@ref11][@ref12][@ref13]\] Various biomarkers of malignancy in thyroid tumors have been investigated in surgical as well as fine-needle aspiration cytology specimens for improving diagnostic accuracy. Among them different immunohistochemical markers have been evaluated. Though the utility of some of the markers in differentiating benign from malignant thyroid lesions have been reported but considering some advantages and limitations of the markers, practically useful markers have not been established, yet.\[[@ref14][@ref15][@ref16][@ref17]\]

CD10, a membrane-bound zinc metalloproteinase, is one of the studied markers which originally was used for diagnosis and classification of malignant lymphomas and leukemia\'s.\[[@ref18]\] Recently, the diagnostic utility of CD10 in different in non-hematopoietic lesions including breast, liver and uterus has been reported.\[[@ref19][@ref20][@ref21][@ref22]\] The usefulness of CD10 marker in discrimination of different benign and malignant thyroid lesions demonstrated in some reports.\[[@ref23][@ref24]\]

Using of CD10 in accordance with clinical and histological features of thyroid lesions could be used as both diagnostic and prognostic tool which consequently influence the management and their prognosis for survival of patients with thyroid neoplasms specially PTC. The aim of this study was to determine its expression in PTC and different benign thyroid lesions.

MATERIALS AND METHODS {#sec1-2}
=====================

In this descriptive-analytic, cross-sectional study, paraffin-embedded tissues of 134 patients with definitive pathologic diagnosis of different benign and malignant (PTC) thyroid lesions were retrieved from the archives of the Department of Pathology of Al-zahra Hospital affiliated with Isfahan University of Medical Sciences, from 2006 to 2011. All sections selected by consecutive sampling method.

The Medical Ethics Committee of the Isfahan University of Medical Sciences approved the study protocol (Research project number; 390201).

The slides had been stained by H and E staining methods. The diagnosis of studied cases re-evaluated by two pathologists. Cases with typical history and histological pattern were selected. Characteristics of studied cases were recorded. IHC was performed for all the cases and expression of CD10 was compared in two groups of benign thyroid lesions and PTC.

For immunohistochemical staining {#sec2-1}
--------------------------------

3-4 μm thick sections of selected formalin-fixed, paraffin-embedded tissues were prepared. The sections mounted on glass slides and poly-l-lysin coated slides for H and E and IHC staining, respectively. The sections deparaffinized, rehydrated by immersion in xylene and rinsed in tap water. For antigen retrieval deparaffinized sections immersed in citrate buffer (pH = 9.0) for 15 min at 95°C. The sections incubated with hydrogen peroxide 3% for 60 min to inactivate endogenous catalyzes. The sections then incubated with primary antibody for 24 h (clone 56C6, RTU-CD10-270 Novocastra Lot: 6004843) diluted at a 1:150 concentration and then secondary antibody (N-vision, Dako system) for 40or 60 min at room temperature. After each step of antibody treatment, the sections drained with phosphate buffered saline. Finally, they incubated with diaminobenzidine in a chromogen solution for 5 min and counterstained with hematoxylin. Brown cytoplasmic with or without membrane staining defined as CD10 positivity. For each case, 10 high power fields were evaluated. Mean percentage of positive cells \<10% and ≥10% considered as negative and positive, respectively. The immunoreactivity interpreted based on the percentage of the stained cells irrespective of the intensity of the staining.

Obtained data analyzed using SPSS version 18 for windows software and *t*-test, Chi-square, ANOVA and Fisher\'s exact test. *P* ≤ 0.05 was considered to be statistically significant.

RESULTS {#sec1-3}
=======

From selected cases 134 sections studied in two groups of PTC (*n* = 67) and benign thyroid lesions (*n* = 67). Benign thyroid lesions including follicular adenoma (*n* = 40), nodular goiter (*n* = 26) and hurthle cell adenoma (*n* = 1).

Demographic characteristics and CD10 immunoreactivity in two studied groups were presented in [Table 1](#T1){ref-type="table"}.

###### 

Demographic characteristics and CD10 immunoreactivity in PTC (*n*=67) and benign thyroid lesions (*n*=67)

![](ABR-3-206-g001)

Mean age and sex distribution of cases with positive and negative CD10 immunoreactivity in PTC group is presented in [Table 2](#T2){ref-type="table"}. There was not significant relationship between age and sex with CD10 immunoreactivity (*P* \> 0.05).

###### 

Mean age and sex distribution of cases with positive and negative CD10 immunoreactivity in patients with PTC
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DISCUSSION {#sec1-4}
==========

In the present study, we investigate whether CD10 could be a useful diagnostic tool in differentiating PTC and benign thyroid lesions. We have demonstrated that CD10 were immunohistochemically positive in 29.9% of PTC cases, but in none of the thyroid benign lesions (0%).

As reported by Rezk and Khan considering the fact that morphologic diagnosis of some thyroid benign and malignant lesions is challenging and also subjective, so using ancillary procedures such as IHC for some markers including CD10 with conventional pathologic evaluation could be more reliable for diagnosis and classification of different thyroid lesions.\[[@ref25]\]

Moreover, mentioned immunohistochemical markers could be used as prognostic tools, because during progression of thyroid carcinomas to more poorly differentiated and undifferentiated phenotype, the tumors have not enough and appropriate diagnostic morphologic features of thyroid carcinoma.\[[@ref25]\] Thus, in this study we evaluate the diagnostic utility of CD10 marker in this regard. The results of studies in this field is controversial, some confirmed its utility whereas others did not report any case of CD10 immunoreactivity in thyroid tumors.

Our results were in accordance with the report of Tomoda *et al*. in Japan. They examined the expression of CD10 in 70 thyroid neoplasm. Their findings indicated that CD10 was not positive in benign lesions. CD10 was positive in 80% and 77% of follicular carcinomas and follicular variant of PTC, respectively. That was the first report on the expression of CD10 marker in thyroid neoplasm. They concluded that CD10 expression by IHC considered as a useful marker for classification and diagnosis of benign and malignant thyroid lesions.\[[@ref23]\]

In research in Turkey, Yegen *et al*. have investigated the staining pattern of CD10 in different benign (*n* = 14) and malignant (*n* = 61) thyroid lesions. According to their results CD10 was negative in adenomatous nodules, minimally invasive follicular carcinoma and well-differentiated carcinoma. It was positive in conventional papillary carcinomas (64.2%), follicular variant of papillary carcinomas (16.6%), papillary microcarcinomas (50%), widely invasive follicular carcinomas (11.1%) and follicular adenomas (30%). They concluded that, though CD10 had strong positivity in conventional papillary carcinoma but it could not be used as a useful marker for differentiating benign and malignant thyroid lesion.\[[@ref24]\]

Though our results indicated that expression of CD10 is significantly higher in PTC than benign lesions, but the rate of its positivity, i.e. 29.9% in comparison with mentioned studies with 60-70% positivity is low. It may be due to our methods of study.

Chu and Arber have studied the expression of CD10 in 505 non-hematopoietic neoplasms including 55 thyroid tumors {follicular adenoma (*n* = 24), papillary carcinoma (*n* = 10), medullary carcinoma (*n* = 16) and Follicular carcinoma (*n* = 5)} by IHC. According to their results CD10 expression was negative in all studied thyroid tumors.\[[@ref26]\]

Similarly, Yasuda *et al*. in Japan have investigated the availability of CD10, as a histopathological marker, in different non-hematopoietic neoplasms. They showed that CD10 was not present in thyroid tumors and has not any diagnostic value for this group of non-hematopoietic neoplasms.\[[@ref27]\]

The limitation of current study was that the different benign lesions were studied together because the subgroups have small sample size and in the PTC group different subgroups was not evaluated separately. In addition, we did not evaluate other malignant lesions (follicular or other malignant tumors) of thyroid gland. However, we studied lesions that represent nuclear changes and mentioned malignant lesions have not the changes.

In sum, the results of current study indicate that due to the higher expression of CD10 in PTC than benign thyroid lesions it might be used in making distinction between benign thyroid lesions and PTC. But for using it as diagnostic tool further studies with consideration of mentioned limitations, larger sample size and determination of its sensitivity, specificity and cut-off point is necessary. Moreover, we recommended to study the expression of CD10 in invasive and indolent disease of thyroid gland.

**Source of Support:** Isfahan University of Medical Sciences

**Conflict of Interest:** None declared.
